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RESEARGH AI\D DEVELOPHENT DIVISTON / :
‘ | GONTRACT Nord L1215 |
| from ] o
N | ALATA RESEARCH LABORATORIES o | R 4
— = - ; \ I
| SQ Ruggeri ahdfég.waitgéf iz , '
Mey 18, 1951 - -0
% FOREVIORD- - T e B A
! A8 8 basle general asgignment under Reésearch Contract |
|  Nora 11215, the ALAKA RESEARCH LABORATORIES have undertalen & i
H general evaluation of the fupginertness of plastie 1aminétes.as 1 ,
?i qualified under Specifications MIL-P-0974, LIL=P-3115A, MIL=P= N . :
ﬁ 130354, WIL-P=15027A, and WIL<P=15047A and of thermosetting |
? molded compcunds gualifisd under Sped¢ification 1IL-P=14A, .
) |
This assignméent is pert of a study by several laboratories of. . ?
- £= :;g;f SO neLue Q;_OMwelectrical eduipmenﬁe PSR I S
' o o oince "funginerb" is & relatively new term a brief' ';%;:;'*“
Qj dgfini#ien te in grder@ A funginart material can be dagined §
|  es ops whieh wiltl nobt suppsrt fYAgUs growth because the | i
é? 1 material deés not futnish the necesaary nutrlents for such | <
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g?bWth@ This iz éistinguieh@d frcm both "fung istatic® and
Lo | ”ﬁunaic@dal“'materials which de not suppert fungus growth due

7to vhe presence of an agencv (usually chemical) that a031V64Y

prevents growth or-Li%%g,gungin- For furthgr referéncs ou the -
. uefinit*on of this term; 860 _

- Egzel:iel, N.V. 1950, Problemc in fungus and moisture dsteriors

b ation., Electrical henufacturing 45 (3): 78-85, 178-190. |
,  Egzeitiel, W.N. 1950, "runginert™ = A designation for inherently P
- | fungug«resiatant material, ucience_112 (2905): 259=60. i B

{77 The work to be iﬁ@@ﬂdeﬁ under this contract is-as :

i rfo&iows; ' o ‘ ; i
| {a) :Detéfm*natibn"of the funginertnéss of’ééﬁpleé obe |
tained, using two methods as designated by the Bureau of 0rd~ ;

. nanee. . : » , | S

{b) During and foliowing this evaluation of samples the

( ; validity of these regcribed methods is to be studied, aloéng ’ .% o :

with the avaluat@an of other procedures far-deésrmining : 1
fungingrtneggfdf maﬁerials@. :

‘(e} Oﬁher work ”elating to pre;ention of deterioration ;i
caused oy fungi and meis hre will baGEnducted as directea by I
I _tao Bureau of Ordnancea Details of such work will often not

be. includad in the regu;ar quarterly reporss. - - S )
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wers contacted for samplkas of their products (as taken rrom
conméreial production): ' ' ;f o
American Cyanamid €0s Amerlcan Phenolic Corp.

- A 3% Rockefeiler Plagza 18%0 &. 54th Street : ¥
1 New Yori: 20, N.Y, ”bnicago, I1le ~ ] 1 j
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Bake1ite Division .
Union Carbide & Carbon Corno
30 Eust 42nd Streef

New YbPL 17 N. Y.

The Borden Cﬁmpaﬁv

- 350 Iadison Avenua
“New YOrL 17 N ¥, -

COntinen$a1=D1amond Fibre Co.

.Cnntinantalobiamend Fibre Coe

Bridgeport, Pa.

_Cmntinentalnhiamond Fibre Co.
Velparalse, Ind.

Durez ‘Piasties & Chemicals, Inc.
North Tonawanaa, N.Y.

PLrley & Loetscher ML o er
916 Commercial Trust Bmdg0
Philadélphia 2, Pa, -

Thé Formica CO. ,
46%4 Spring Grove Ave,
Cincdnnatl 32; Ohio e

Goeheral Electric Go.
Cosho@ton, uh*o :

Genaral Eleetris Co.
1 Plastics AvS, ’
PittSIield, Jess. 7

Mica Tnsulator Ce.
Post 0ffice Box 1076
Schenectady 1, N.V.

Monsanto Chemical Cos
Plastics Division .
Qnﬂiﬁgfield 2, Nassge.e
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Marv1apd nvee & Beeuh Street
Wilminbton 99, Del,

===k L

Panelyte Division

St. Regls Paper Coe -
Enterprise Ave.

Treriton, and

Plasiton Divigion

Libby=Owens-Ford Glass Co. -

2112 Sylven Ave.

Toledo S5 Ohio .

Plastic Engineering Goa

1607 Geele Ave,
Sb@boyg@n, Wrisce

Plastic Products Division
The JoP Lewis Cos
Beavep Falls, Ne¥o

Reilliy Tar & Chmu.iva.l Corps
16185 herchants Bank Bldg.

'Indiananopolis 4,

In&»

' The Richardson Company

lielrose ParL, I1io

Rugegs Corporation

Goodysar, Conne

Spaulding Fibre Coey Ine;
310 Wheeler Streat ;

Tonawande. , thg

The Synnhape Corpo
~ Oalts, Pa,

Taylor Fibre Cos
Norristown, Pa,

Taylor Pibre Go.

. LaVerne, Galife

Watertown, Mfgn_bO@

Echo Lalize Road

"Waternown&§00nnn

Westinﬁhause Eiectriu Corpe

Micarta Division-
Trafford, Pa.
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. FUNG INERTNESS OF PLASTIC LAMINATES v
; fpmme»m )i METHOD) ' !
. Introduction N -
o First work compléted under this -*udy has been cests .
~ of fungus resistance of aVailawie plastio 1aminéted materiéls | f
following the Petri-dish culture test procedure ag outlined in
the "Funginertness Requirament and Teat _for use in 3IL~I«651A" .
(as completed 29 January 1951), furnished uy the Bureau ef
,ordnanee-with letter dated 16, February 1951; : :
_ i Materials . | ;
-~ . . . ) ) S N L !
LT The matéxials evaluated in this study iuclude the j :
following lemineted, thermosetting, plestic materials as 3 E: ;
approved under +he fol&owing speaification3° :
S:pec.ific,at_i on  Type Filler Resin ‘Grade . ':
MIL-P<OG7A 6SG  Glass Cloth Silicone Genéral _ 1
MIL=P=15037A GMGE . Glass Cloth  Melamine  Ceneral - ! ‘ 1
MILeP=150474 NPG Nylon Cloth  Phenolic  General 1 ; -
NMIL-P~3L154 PEG Paper Phenoliz  General i : |
MIL=-P=3115A PBE Paper Phenclic TElectrical- . . :
MIL~P~3115A PBE-P Paper " Phenolic Electrieal: ; :
- i 2 L . Punching -
M;LanlaeésA FBM Cotton Pabe 'Phenolic Medhahieal ;
MIL=F 150354 Fg  notion Fab. - Phenclie. € aeral. 1, i
. 2t s f"'.l-ouvun- .’:.‘Jahv "l_;pbwuu I-_E'F".U'a'- LFIORTGL I - n,lec b& vvi-!- ’ ' : k “" -
' M1L=Pa15035A FBI_ Gatton PFab, Phenolic Fine Machining :
3
6 : :
E A
i 2 : R L S - |
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| = - _ The followi g fungi were uaed in thi evaluation: | g

i - . h American Type Gulture T |
: ) Q_;_‘-*._g:akni.sm ~ L _(‘._'1 | '1_9(_-5 ._J__ on _1\}0 i + :
_ Asnergillus niger 9642 : i S |

Agpergillus flavus . 9643 o o
Pexicillium luteum : 9824 - a N ,

- Trichoderma T-=1 - 9645 . ’ I : i
{ Preparation of Qﬁoculum o e .
! 7 : ) S |
-l . ) The following nutrient medium was used in the prep- :
aration of cultures of the Lust fungi : o I T,; 3' '
Agar ] o . 20,0 gm
_ “Dextrose 10.0 gm
- Ammonium nitrate i : : 2O gm. -

o 0D
Potassium phosphate — - 0.5
, Magnesium sulfate 0.3
I | 'Disti*l&d water ' 1000,.0 1.

- e S

1 Cultures of thé Test organisms were prepared separately om - B
. _ P p : , 1

| test tube slante (18mm diametéer x 150 mm length) of the - I

cultu;e'medium and incubated for 12 days at 28°C., Ten

williliters of sterile distilled water, containing 0.05 gm . | - '
i of dioetyl sodium sulfosuccinabe per litei- of water, were X

- . r > I B :' II
_ added to oné slant of e culture and agi tated to dlslodge , - CT
TN T Y e e e T ot e e v B if"ﬂ-:xa:_t:—“ = \‘@ff - i »m “-2""’*: I“}-_b_‘ _:'ET_‘ e
the spores. The resulting separate suspensions wers mizééf b o
| to obtain & composite spr suspension for use in in oqulating “‘ _
i; the test specimens. - - f; '“fi
7 . S , :
4 . -—_-‘ - : - = 5 " : '
i ] _ o
_ S ] L I
s - - R
- ” - — s erire e 1 N E - B
& = - . = _ -
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- i Préparation of Controls ' S ’ ' ;
o= ) - B 7 7 _ " ) . - 1
Three agar slants prépared in the manner described o
, above servéd as control vlanks. The blanks Were inoculated : :
3 5

with & drop of inoculum deposited frcm a 0.1 ml pipcttc at - - h —

E 'f - the top of the slant, using asepfic oeﬂnnlque. The eontréls | 0 1
:_ ' 7 1 were imcubated along with the tesm specimens. A1l three ; . §T
’ I cogggols were covered with fungﬁ growth at the end of the ) E, (E

' - e incubation period L2 -déys?,ﬁhenee_the‘enore susgension-u&ed ' i

A

t | . - A T it
r - - i ! "
i in the test was satlsgfacborye - - - . =. . - B . .
.
K Preparat*on of QpecimeRS“ . . |

EESIREY 7 Ghiebs {1/8* thick) of the laminates, &z recelved, . - [ "g't
- t | were - nut into test speo* mens 1" by l"g'ﬁsiné‘an 8" arbor tilt'“r: __; |
e 3: saw equlpped with a suitable cutting blade. - Six specimens ' ;; ;
: ) ﬁ: were used in this test f@f‘eaehzef'the plastic léﬁiﬁates@ .
T - TT TTT T Thvee of the speuimens were CO Shditioned (to determize | ““
i B :j;__ the pressmce of 2 fugitlve fungieide) fo-“ﬁ h@ﬁrs‘aimaﬁoéw. -WﬁP'__f
; ’Thefreméining bhwee.specimehs rece¢Ved ne conditioningo -
i poctal speclmen was then nlaced in the center of a- ii ? ?
7_H, _feﬁri dish containing app? ‘ximately 2u mi of solidified medivm __ ; i
- of the follow{ng compozitions -~ - ) _a 4 I
A e TR T e e e T )
S ] Distilled water 1000 mi - .
" | 1ncoulation and Tmowaticn § B
- ! 4
S | Each of the threé unconditioned and the three ; ;
ﬁ“‘-_ E: oonuﬂtioned_;éeelmens,uplaced 1n the cenber of the Petri - 6 - E f
N S o S - A o
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dﬂsh, was then sprayed with thée mixed spore saspensibnﬁ The _ "
T inoculated spedimens were ineubated for 21 days at 28°C. |
,i - . ) . ) ) . ) o ) :'j"
g N L3 ‘ . ' B : ) T — E
? " Evaluation of Resuilts i .
N o - A+ the end of the -21 day ineubation period, each !
i - . ]
i specimen was QXA ed sepdrately for growth on the surface |
and for growth oh the cut edges and rated as Follows: 13 o
L - 1. Obsevved fungus growth on — 7 ot
L ! ' thewspeclmen - e _ - Rating ] b
- A No growth - . s} A
: Traces of growbh(#) 7 1 -
81light %o modeérate crowth° partia1 zoverage ]
: : - Moderate growth: “congiderable ov rerage - 3 o K
i : Abundant growth° complate -eovaraga - 4 -
’ 7 (%) Traces of growfh are de;ined ag scattered, sparse fuagus 1 i
‘{— "1 - growth such as mightv develop from sn unusual mass of sgpores in: |
‘ the original inoculim, or uvpodn an occasional extraneows bit of .
- debris. (Genbtihuvous cobwebby grewth extending over the sntire E
1 gurface or edge of the specimen; even thnuga not neﬂessarily :
. ; obgcuring the specimen, was rn?ed as 2} - ) T i—
A . Table i, pages 9 through 3, 1ists the obser-. o '
. ! ) . I ;
= i “vatlons on the individval repllcates of fhe.&ggrnGAtﬁonAd .
' ] specimens and the mumeric rating of egch replicats both for - 5
B E ‘surface and edge growth. Table 2, p&ges'14 through 18, 5 !
: 3 lists the observatlons on thé individual re@licatas of the ? N
. ) conditioned spec 1? ns;a.d the nhmevin rating of each replivate | 4
e o oL, .. beth, for surfaoe angd edge growthe LT ‘
o Tt B . _.: - W&\«A—w b B il e ‘;”w,, e s T ape e e R
; . . §
: ;nterpratation of Results for Determination ‘Fungihertness ; i R
For a material %o be considered funginert it shali « -
P - =
L not suppors fungns growth; this shall be due to sbsence of f
. - oo T
' e . o ] Ty
e o Sl L |
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. nutritive substances in the aaterial snd not to presence of a . ;
2 : :
S fungistatic agént. The abgente of a fungistgtic agent was 1 :
.= , determined from the results on the specimens which received T P
f 5 B _ - 1 :
T ) the conditioning of 6 hours at 85°C. This conditioning was 7 - ;
; ' ’con Ldered amnle<co destroy _any. fungUs resistance which would . .
- - be due o such & xungLSuatic agente-— R "f - “'iff = - HE
1 on the basis of the numeric rating of the fungus ; : ﬂ
gt i rowth 6h ‘the six specimens for each sample of plastic laminate ‘
' being eValuated, the following cr*teria were sed for the I c
(g N p— . — « - _ = '2 4
i - va"lan degrees of fungus resistan | P
: “ 1)_ Fmr5¢nert - whe”e Bt least 2 of 3 specinens were rated I
1 O or 1 when tested as received and at least 2 of 3 1 .
i = specimens were rated O or 1 when tested after being i
’ conditloned.- 7 1 :
- ¢
S 2) Fugitive ﬁungisﬁatiﬂ - where at ileast 2 of 3 specimens '
nog : were rated O or i whem_isss0d ag resslved and at least -1
PR 1 2 .off 5.spacimensg Were not rated O or 1 wheir Lested -
: 1 - -~ after being conditionedc_ _ 0
: ; 3) Fungus Susceptible ~ where at least 2 of 3 specimens _ | B
b 1 ) were not rated O or 1 when testéd as recelved and at - 1 d
' least 2 of 3 specimens wére ot rated O or 1 when ' i
: 1 tested after being conditioned. _ it )
] 1 Since at the nrese'n:t, -s_ﬁége of the evalwation it has | |
: L P
I not been determined wnecher txe aaove criteria will be applied !
> T to the surface growth alone or whether they will be ayplieg : o
o vo. the growth on the surface and edges, sé¢parate ratings have f ;,n
2 been agsigned to the specimens oased on surfacs growth'aione i
e e AT el i enaand sAc Wﬁow*" m 4 aa Epdethars PR | |
. S : Table 3, p%g 19 th rough 21, Lists ﬁhe c&absb ' fﬁ
. ification, of thé plestic laminates testéd, hased on the 1 2\'
: retings OUn‘-d sring *ﬁrﬂwce-gﬁowth alone and onh the ratings ! f
B : con31der1ng Surf&ce growtn f@géf@éf"Wifﬁ'gggglgigwﬁﬁ; ‘ AR T
= ; : ' ' | =8 - :
E i ) o L T L . e il
= == B ) - TUTTTT T e = T T N /
=l
2 - Sa— e s } . ‘



R T et R N

Ly O e e g e e

i bt

# - Lait) STy = v LYo H e f r\ - o - . - w m_m e [N c«o..L..f [ :_-, L i ... H
_ “ m , ,m_ '
. pejoll SSTAIOULY 1 seSpe § 401 pwes - ww  pefoTiegum £um poBzang ﬂ
N ¥ X - 61BIOPOK | I . :mmow.ﬁ_.m_ ﬁ : otz | » |
g T 93BASDON | | $90 8L, m.mm._m... { 81 | O _
1 1 ©4BIPON | ;| ‘5898, a) m “ 1 8 ;
) e - ' : I ) } i
[ R _ N N T |
-3 - quepunqy . | *4CO *DESUCD IDOW | oomfw_ | 1 m i
g - quepundy | “hOS SDPYSUO) IDOW @0zt e was { L
¢ e 1. quEpUmay 94,00 *DIFUOY 3POK | YOG et 1 | m;
o _ ,,“ T S : ] _ _,_. T ) = o= \ e “ . I
A A 4 JugpUnGY jrspunay 1 omd 1. 1 u .
R N R quepunay | juspunay ﬁ o Isd i ﬂ
A T 2 quspunqy . JuspUnY |4 ¢@ﬁ ! i ;
¢ | g lhuspunay-ejesepoW |  $YBISPON-IUITIS 08T NF~ g ¥
2 | 3 SYBLOPON - ogeXepoif-quUSTIS [ €8T _ | 288 | .
S A mpﬁm@e% ﬁ,m._,__ﬁm L Vet | 8 - f w
2 2 |~ oasaepon «a0g. tetaaeg tpow | OAT | 61+ 14T | S SR
g2 { < 998LODPOK 348718 AN . qad | oo
g | & WSS WITIS «wa.. £F . m 3
._:.smrant& SR n e e ¥ N & | _
| -puse cuamaﬁm {4¢) €o30H 8033INg : mmpao; uofael (sl | epedd | X
| eoBIanG o S =1idedy Bt epodg
mm _ s S IR SR S | qsip deangor wBK | o :
: ﬁBmm, ogzasz - YmoT): mawﬁﬁm Jo uoTadiaosed o tetaned| . w 4 : "
mnoa wgmsﬁommw_mo mmgnogpﬂcﬂopw o | |
| . | (GOMEEN HSTq-THIA) . I
it ,mma4zH;@A UHan4am NO SOONAd 40 HIMOHD !
g Jo T 30euS . !
L mamaa _
R - — - e L s i = - - 2 ._.
, _ - S -
% o . . ! “X.._& _ 3 _,..,,.x ) !
bl dov b Seain dain 3, L -



-
..!.ﬁ i L3 Sl = e e - ol -
T e amsvee - - . L I

@_Jﬁ_). P! a____ - 1”_n.. A W _\&.._1.,.‘ o i T T TS e P T S e T s N . . i
dele W F 5  § | - B ,
Nw¢ ﬁﬁ g PELOT vmﬁbumﬂuo mmoﬁQﬂ mmwdo w now ®ﬁdm d H mpms mmz wow%mﬁm coanooﬁm s* “
: ' K . ) 1 N ot 15 . . ] ) i b [ o ”_.
it 7l e |8 AuePUNGY |, eao00 oﬁam spom | 092 || m ﬁug_ | o5 _
ol t 21 ¥ quepunqy %,‘boo p SAMBTTS | €93 |1 BT | g=m8s | o, |
I n i 1 ¢ 1 g ] suseUmAy f{3) SA00 2398 (ol | VOB | oo |
L i e e e s il e ot _ 1 i irmareind A ._ |
fqm_ : 2 4 1 _m__,w _ CoUgTIs ' ep00 Hwﬂpawm adoﬁu_n omm.dﬂ ! HM%. o N i | 1
iy 2 72| 2USTTS | oo Teraed spow | €5¥] | TR may |
i __ ¢ g .aﬁﬁdgquropmamdoﬁ | eaoo ﬁmwpnmm +o0M | 4mmy__ - | | I
it ." _ e C . e C s S e o e o . |
ST 2 T L “uPITS __mocm.ue 3&_ _ G-, R
ST z F T '%- £9.220DOW _ 8293d] qave S} pany !
¢ _ . 4 L . ¥ ggeaepox 0 T EeuAEd BRI : 8if u i |
«fm | gy §- sguxopOl | . sesvzg | 0228 | gz=¥¢ 4 1
- 1 2 7 b egszepOW - se0Rd] oagd) | CoLe, . nEd
1 z Y. 09BI0DON _ se0RIj Lovey |l - eF; .| |
‘ , ,..,_ o o e 2 e it ) s - : ¢ ,....< _. e 5 ,,“..__,. 3 g e S——— ‘w _ _ - ....A. imm— e .M_ .q”
] g 1. T, ¢ ___o.__a..wmgo_H,Eam«.mm lgooaxg o | 0BG |0 1 e Porr o
5 | @l | eyexcvon . go0BAT | g2 | oNExX® | la-dEd | _
2 T, |- 'l pnExSPON _  §008L] _ ma.. B SR -k
v e I N T LR ,_
1 2  BEE .,,._ - - - it o “ i = _ -~ ol £os oo T = \
[eoBpz] o ’ T et | vopqenm moq | |
! VRIIEE) S o noTT {:ee380 | eus i : q
m@MMﬁ soeIng] A**w S05pH _ ebeFang. rﬁﬁw%ﬁzm @awp@w .Woa | ovean |
i | S S i | USTR awnswomm mmﬁ } “o0ds ) ;
_mﬁa% u.ﬂug_gz_ ﬁéﬂw m?oga,m wo soﬂa,mnoaoﬁ ..%ﬁ@mn_m b ] |
. : " swoX nosﬂomem Mo_mzﬁan hw@_ P

2

|

_

- (QOHLEM | RSTQ-TN0ET) R
et | mwﬁaﬁg OITSVIZ NO SEOHAL 30 E%ww _\
__ o

TI0 G »moa
T TV o

4
v
[
f
|
P I T i |

-
I

)

I

T Ty - e e e

et i




] M T e I [ o "3 » ! |
P u. LI PSSV ITIN [P .a;i. > .f = _w__- 5 - Lo v s :w B8 e SHa oA o e ey P TS TN U R PR B ,.W_” an Az P N I r“; eovhg W LA “
T . _ _ SO _
i M,, y B ' n , _,\’d. i (P
- e e = a, S = - ~ - e . : 1
_ POLOT - mm_..t..x 1% | dm o.m.ngﬁz mdé mam.wzb. @oeﬁeoﬂm e 1 :
s 2 e : e = ﬁ T . T i T i 5
| ¢ 7 09.8:16DOTT ﬁm@ﬁwﬁ, I ogv | “H - S 1
| S ¢ 4§ ¢ i 89.2I8DON | °a6s episuop tpom | gg% | R N | I S i
H ¢ @ sqeI8PON J. _o.»o,a Jﬁmgoc SPOR _ vop Fad i Nw :
, ‘ & | , ; . - 7 .
| 3 S ) _ i S :
4 g g usmﬂm : ,CL “Em.n g 02y 3 re
; g & JUBTLS () 3UPITS 637 SRS S b
' 8 @ IUSITS - {4) IYSTIY | VP g@ I : ” M
il e R S
T B i S |} . B ' ) “ | i
S | ‘T {Befpe 3)USTTS i ?W sooBxy 1oty | A A
R § _ 1 T i 800BIT . {4) So0®BAT Vogty . oD I . !
SR B T T ! seorwxr | {4 V meemé V1Y o i L
S g . g4 _w_ n_.dmm.:m ,‘ : | QUSTTS B 08g : . | u o !
A1 L i g A Emﬁ”, | | ﬁm:m _mwa_ saz | - IR
i N flan . ¥ . g-4 ) f . _. 4 S _ AN y~ o> - a4 : } w. ”
L m%a“w% 7 3 m* I pﬂ S | ,p.mb 18 ,ﬁwm - ..
vilo N e S ot e et oo et * ; Iy ok
oot g R L _ﬁ,ﬁa_ i P — _ o4z | R
i b e - JUFTTS e JUSTTS “ qaLs i | A j
she 18 3, __ - QUSTIS : USTTS o ,,M Y43d Fii A A S T y A
o it _ | | ¥ F . 1 e r f _
Lo ] eeBpE | S - \FR180 | | | .u
R - pue  {eomfang  { *,; s9%p __ poBIING {1=TTd0Y, ﬂoﬁgq: &1 | opeay | ,, .
IR feoezaviglr [ o bousTo | ioo?m,_ ;
: T wwnﬁ sy o;m,mam ﬁ:o = Fagucd 30 worsajaoseq ey * _ |
_ i v i . ! L . P | i) : !
X | | - ’ d o I =
| b \ v i - | QUON SUSWIPVCST FO m__qﬂ.ﬁ.z,m_vﬂﬂ,c&o_o_ M” “ | t
W o ﬁ __,,M i .,,;M. _ .0 ! : __. ) ” r,
L1 T 7 m&@é& q) 5 ] H
R f | . _.mua--ﬁéq of Eﬁ& SNONOL J0 HIAOUS __ | !
| I | : ; ¥ . . W_ [
SRS Q. L . _,ﬁ. LIE -l SO S 4 '
\ m_ . . “__ I ) i) |
W, ! Lot W _ W 0 _ Nﬂ m_
M m | _~ : : R _. o “ _w . ___ wh
._.__, _M,_ w - e > . " _ _ , _ ...... _ \ —
TR N L S EURIER ST B/ SOOI




L e e camwa

[P R ) S Ty

juspungy
.mpaaoco@

»@Hmﬂoo °.oos_
°AGD OPISUCH 2PON

YA
V4v

auspungy
wawdampd
pnmugaaw

ge*yaeboo,w@mmm

Pg.m.mvﬁdﬁ.q

”*wobooeﬁﬂ ST mﬁozu

097
97

ow} ¥9¥

i i B e
. on PR

_. Pg , 2 .ﬂﬁﬁ@@ﬂp% 4) SROD apnm: ,@cﬁ 087 .
. L 2, 2 quBpUNLY {5) °a0o 'gxeq'spom| €5
, g z qugpUnRgY 1€ % v °4809 S.Hmm @oz veE |
at SN T B Y awepwnqy |, quepuwnqy [ 0%y | 1
S e @ 64 BIOPUI o400 *PTEUOD SDON| %% | iy i Ted
‘ g ,_a_ StedaRIl { caco _,Smuo.g $POWt YVY | af = |
| 59208 bonging ) sesoE uo.mwﬁ..m sogeo | N ‘
a j Lumwmwm.w ' i o | vﬁﬂﬁ&dﬁim Qoﬁ&w:mw °0  jepead
| R o e e USTD FpuB | oadg
| - Suarqey oﬂmmmwz yamoryn sudund o ﬁoﬂwﬁmﬁomwg {1 Tageg .a@napomwg gl - S
_ Gt e e e G s ey s e = oo i RSN, FISETSE - N , u -
L | | | . A
| ‘ o _ ooy ¢ weuwtoodg FO SUTUOTLTIDUOH _ ;
1 . i _ B P
2 0 _ (QOHTIN HSEC-TYEAT) Ul
ol aﬁa«ZHEdﬂ omam4ﬂm NO SOPNAA J0 HIMOYD : .
A T IO T TR T Vs !
..mf i - - = —— = e = e o .
A:.m , : : . A _
s ,.,_ ﬁ a0 | __ “
| . t ! ' NS 1 . gr N’
{ ! m %

H]

3

R e s amasaa — i i T P e
41 | - SRR S | AR O
I S a 5 " i | _ ) ! L
t M m‘u TE e e I R R N L . I e L o i .(;_,9{\. CI R I VR R RIS
] | ! () . ' = _ . N ) . . . 2ol |
| N - - s I .ll.w..._ ~ - cr S - il \E -
o i _ !
g,&m ; @mpoﬂ_omﬂaﬁmseoﬂm mﬁnn mmmvo ¢ no% DWESg - "% cmwwoapmpms sen @omw”
FRL B i S EE e e e R ®
i _ g ; _ [
T g 2 ﬁmﬁm ; AUTTTY Joey | o
" b L 3 [QuBITS .. SUSTIS ..mm@. b1 M
_1 # 2 T | ﬁmj..__ © | geoBIg vey s
m_.u i |- wﬂm@:ﬁ@q I pmmcssn< - DLY
| | W (T 1 %a09o
1

A

g g.ﬁm_.?,,,.._

m

{

'
b
;
m

i1
. T

i e




- | ml.|1».\_ S R e e e e e e e e =S b Gies oY i 1 e Nt et
| _ _ o | : AN .
! G - = G " ; 3 . ﬁ’ f ‘ . '
L . I ) . } . _ﬂ S i i
“ 13 5 % ! 8 ! ' . . s Ome &5k N . . wavr Can v oo ) V. L v
< .ﬁ_mv, e Yt & - v B _._. e B T T ¢ vty ) ' n h ! s
A | :
!

__ | i _ | ' o ” _ . T - m ] M
5 ' ' . . u

. - . oo S O G | B .‘..“hﬂ SR S S, 4 ]
.u« ,_ o o e e e - ST T T, T T T - :.— T T o _. T T S . ,. ! m a * ' k
W;, WsM ug dopon omaaamsuo‘mmmﬂns momww.w nww oﬁmo a** domuoanovmg BBIA womWﬂdm gWEﬁomam e , w m w
IR T | [ | R I @ |
s . _m , a | , . v .. . V” . _. .w . 3 .i, M
‘_. ‘_4 , 1 i, S , , . ! _ : 2 i :
V , ! _ ! ; , (i ‘ I o . _ k
Il — e e oo
AN . 2 { a2 | 1UTTTS . rﬂv TS ANEL- I B - R A 1
| z |8 USTTS 1 () swetts b€y 1. o ) | BaNy 1 i
w ¢ 1 ¢ | ' 94BTOTVON A*goboogdﬁmmou “BOW| e . ,# mmmg B | | .
: | ST, i PR | N S S U | | b
11 i == — T Yoo R g ; ) )
| g2 { T | = oegerepom  } ﬂ*v BO0BIT 0TS | w.mmwwa S I D
17 g + g | guepumqy g {) 9USTIS g p § e | b
b g | g juepunqy (%) p:mﬂﬁm VIS 8T i T | .
: el e 1! ©9210DOI - s cboo“edamnou SO | .mom : I ” . .
O e 2 | 1 eqezePON - j(,) 409 *qaeg EPOW| €OS | . : !
i ¢ 9 . 84BIODON 2 *A00 °3XBI SDOW| 4eq*«, 8T, < I .
J! d R { ! _ ' o it e .,.. ) ' )
{ = . . eilnc — S e e i -y T S :u., T _w;

QUPTTS m LEcr g | oev '} 012, - 4 ¥

}

o _ g 1 =2 \ | o . :

11 N T T A 4 gustts b ogey | . | PELp b

| 2§ 2 o awstis o} () 9USTIS A 8y ! I s Sy

AN ‘ . _ N A - A : AT W, S ﬂ I

E _.. w 1 . ’ T ’ LT ST T ) o T e Vo .v, : | ) ) il i 4y 4

._ mz i -} Be3pm T ! _ L o . .mm#ﬁ. 1 _ H 1 w ]

1 1. I pue. posfIngi. ﬁ**v mmmdm_, i 89BIING tordog | _ opudy A i i

i “ T B éom%sﬁm! : S % eomm _ .

np .,mnwpmm ST m&ﬁa” &l <<Apacm® mﬁwﬁﬁm wo ﬂoapmuﬁommm M {7290 | “ I m

(IR 0 _ T _ : " — s 1 ,

: m m . . _ _ . UGN tuswrideds Fo FULUITITPUOY g : ﬂ

N | - {qoHT N maﬂnaHmemmv . - ﬁ_ | | w

S A SESVNIRYI OTZSVIA i0 mmaapu 0 ma:oma o w P ;

] L | emrimanas i . L _ : A

: ._. i ] i .HOFG @Q_QGH. s t e x erar s A » o .HMM«.H_ — ,.”.,;..i,. fin i e i _ e |.4_ F— !

A T T T o L . o i b _ m

: __ _ S i

Y

_. . I ,_ﬁ |,

fl
i

_— -
f

.

1

L

i

1

v

i

H
Fa—
L

S

-

|

) . ,
P T TP VY W AR ce s Y L Qe e AR K e 6 M e [ P RPN T 8 LT ot}




JMHanoﬂpo Mmoﬁqs mom@m ﬁ now

BWBS = i

ﬁammoﬂnopmg sen

i .1:-...,.. = i s s - i . o 0 |
. = e = = o et o : =
B ] G = = = e "
' i . | 3y { 5 f
el . | . i \ 2
.. h | : ; o . g % \%. e = g 4 wa ¢ o [ TR [T I { T O e
i T e TR R L ~ o " Lk ] i I !
i
& (R |
i m dl ' \ L B _W
i (Y ' r
i ! _ g g N
5 | i o » & | T — - -. . i
1 3 - = - - - — " i - o 1
.. ! . N
_ _ ; _ h I il

I
§roo|
1.
VR
___5 Y
LR
|
89 _
i
2
11
3
|

_ g ; ] .. = : b
boe -} gl sweownay *400 TBL3A8F TPOM || \o&m_ XY N
S 2 | _‘.mﬁﬁﬁu ©%n00 [BIgaed SPON || ggg | ] qET L
_ ¢ g JUBPUNQY {. %400 .ﬁﬁ@m N_@o_ﬁau_ vee | S L

_ I | e e g 3 3
2 . -8 04BIODON ohov_ﬂaaabmm Hﬂoﬁ , omn % mﬁaamﬂ R _m
- g g 99RISDON obco;ﬁaapgmm.a@oa { 838 L [ g} :
. 2 8 BLBIOPON *A00 TBIJIRI SPOW || VL ’ .m%;_ ‘
! ) “. R o ’ A H 4 .w.._._ i l
S . o I T !
“ ¥ P juepungqy : jquepUNGY N ote NT o ] |
% | % . guspunqy quspungy - il €TS8 AR AR AU ;% T
S DR 20T T A |  guepunq” p.n%ﬁﬁﬂ 1 vig | e (! b
R N i) | . ; e, | - 4~ I
e e e p——— ) 4 i ! .
2 ! .2 838BIBPON pnmﬂam . f] 908 4 NEe o
| IR 8 egerepon . | *400 T®148d TPOl ||l €02 | o pgLt
i - mm . _ cpﬁﬁmﬁoaa ! ._pnnﬁﬁm g V02 | _m%ahm : _ .
0 it s S A : Y, | =1 .8
I BRI § quBTTS | auBtis _umm_ ST-N .
3 g USTIS {0 UBTIS - €63 N T4 |
3 a | FUSTTS 1 pﬁﬁm V63 m%___.o,m._ | |
| __mwwwﬂjaomyuﬁmm fux) sSOS0E meawaﬁm_ mmmmwm _ . MW |
_ ; mom%ﬁf _ 5 I “. “ USIP “:mwmmw:w_ﬂ |
. - s | wpodg i 1
umm ohmosdau :»aoam mﬁwndm wo ﬂoﬂﬁﬂﬁmomom Ftﬁnpmm“_ . .
: D omm a8 SIN0Y 9 .mmaﬁomam I0 wqﬁrowxwﬁﬁcc _
| , " (GOHIEW HSIG-I¥IEE) | ¢
mﬁe¢zuﬁ;H oHamdqm 1O SOONAL J0 BIAOUD _

| T 56 1 qoous| | g @avs _
Wr,ax, _ “ - Y
B T - TR - 8 - 2 - — = —a- R -y A i S — m

e — et e

ST

e e

e et

CN e A — s A4 . mon e et

o p e e e




U

5%%v momcm , :

e9BIINgG aaﬂ@om UOTAR" /TEH(Q

gy

opRIn

i N - ' oy 4.4 FCm
B _.~ ey - 3 = o = i = - _w - e e e v i i _mu_w ;
2 m W 2 - : i , : i | M.ﬂ L |

h ] - T LR R T e WU (AT LA

[ AR " - . - N . - N P e “ e 1 .
_ € , ,.m | ' _ .JWM. 3

SR : ! . . | V' S

M. _ . . _ { L _ e - > . . .J@P

i ,« [ - ; ~_ - oS A A == 2 .; e S =

; . . : B = , .
AP cmavﬂ omaaw@spo SEHTIM Fofpo ¢ I0F osmm @ammoqmopms mm: m@@mnwm wsH mmm Sy

» Jd B . 4 N = ~ - S 7...._ - - - o b m__

i . A, 1 £ N ~ - ._ - N ,. N .x N { 4 . .“ 8 w 4 1
I ¢ | 'z VHEDURAY bﬂnﬂﬁ 1 o8e | ¢ . (I
R I - T ST egexopol | | weTTs ¢ |.o@8w | | @ |7

NN N - S Y- A £ 9RIODOY ggmﬂﬁm Cbovee i _ bl

w .\M m _\ T ._ M __| ” = —— 3 e AR i ¥ = ... N i bt T A...W.. MT.H .‘« .“,M . M

LS ¢ ) a . o B} . | . . . | | - : A

2 BRI T it | ' ejuxepow ) 360TIT oae | T I | “ |

STH SR S T vﬁ ., -ejexepow . | BOOBIL { gz . L | mga 1

IR RN g T | 6}BIODOX - BooRIy - | V48 g, - : ”

: ! oy A E , L ! I , L ) o o 3

' ' i i [, i ! _ o : A o » i

wﬁaw . g I psmmnm }. BOOBLT 992 az= £ 0 . i

N N 2 A . UBILS i poovay | €92 | . o DIN

INE ) 2 R ] ‘pswrﬂm, i BOOBLE, Cvez | 0 v v :

| 11 ¥ ,.5 . S A : 4. 5 e SSNSUINNS SNSRI W S SIS NSRS | m

5 A R } ! T ) . ; ! i

o S S T S  gugits | 500, 08¢ | gy~ | |
; 3 T C3UETTS S S00BAf, | ase | R - |

K g e || §998BIY ovee 8 _ :
) : ! _ 1 ' ' i i o i T
i i | __ - : § . . L | HN

! 2 2 | JURTIS | w pqmﬁﬁo S 4 | (| N

A b g + 0 swrig | QUITTS 1 4%g | d-mgg | I

1ol 2 g ©qUBTIs M pnmﬂﬂm . | e | m

.\ 6 e N —, 5 . . _ e . S Y PP P { 3 i

o | saBpa o 1 BoaB0 N | : ﬁ

otFang | “ !

- ,ﬁmomwnﬁém” . __ . , . | _ s.»@ + .w H I eoamm .M |
¥ . mnupmm o cazz npaonw wa@qsm %@ QQFPmHmommﬂ w-w;;ommw Zo704c  fFull wz I ! _
| . : i I -3 o et o — ~— it

= et s = _ _ ] |
_ m ” 7 _ . _ . 1 Lc w
! [ “ b_enm.pagmmsox 9 ‘uoUTo0ds Jo FUTUOTITOUOD T " |

“. k“ w \ 5
o m : - | ‘gomamz HSTQ-TYTEL) _

U S _. mmeﬁzusdq OLISYIZ NO SOONOL 40 HImOwWH
. o I - » * _ a, . 0

o - g Foogogesus ol 2§ mmmy _

A i :, . o Y B o . i §
SN s i i ’ ﬁ

SR ..

¢ . m .

W. ' , - % et

i e}

e -

e a

Lt wmem i gD e

e AL R



S

o
ST,

ey

Y P S L

P
|
|
P,
(
|
i
!
)
t

o \ e nsin ch = ‘..._..:w_..u .r _ = = _. ; S g...- T : 41.
: | o
e et L. oy i.}. p_ e . 5 ._.,“ TR 5 [ A _f 1.\.)\“.3.. bos 3= p heseat
° :.0: s M & _;" . 1
! | ! i ﬁ
.@mpos omd.ﬁo&po wmmﬁqp mmw@o w ,HoH mfwv M.* dommoqnwpsa BB oo,muhs.@ usy ,,,...om.vm_w =
- e e s 4 .
e ..tvhm.mvouz . Poo e.@...m_,m..ﬂo_p u.cog . @.m.,m ‘ oyl , NI A
\ M g m 5%93602_ w ®ADO °DPTSUOD SPOW §f  §GE o i ”_wmﬁ R
Y o .m%ﬂma@oﬁ ©400 °PTSUOD '$PON | TGS L v
S ) — ¥ —- I T " I » |
g _ g , 3! 2y [ ' -
2 g ‘pg.wﬂm | WIS CO¥S 1 8% I -} |
g 2 FURTTS Al ﬁ_mﬁ? i N oI !
b o AUBTTS v. meﬁmmpaa mamgmaoo 4#@ | mﬁ, ; |
. - _ e —_— e _\.. K 1 B m . ._
T 1 :G%ﬁ@ Hy Pﬂ%ﬂﬂm f,v chﬁHE . Omm _ = i . 5 I
, m W : ! ._w__eow,ﬂ.a ’ _ ﬁ__* gooeay, geg’ L* 2= | i
A A - fseBpe 2) FUBTIS | | £903BI{ - Veg | . * | i
._.. : .” ; o = S " ._.. ._w h y - - ” . - : : g : : n o e - ik . ...._, . " R e »_ , M
Sy 2 . 04 BIePON - * QUTTTS 0% | QOE! 2 T w
2 7 94 BIODON R QUSTLS , 207 b neE I {
2 2 il WSTTS 1 AUBTTS Vov S5 T | |
% L. A | = 2 10 SRS SRS ST . = | “
! o L B ‘ | I
g 2 . JUBTTE A , JUBTLS o6 | mieexxd | o ]
g 2 4 JUFETS JUITIS g26g | o d=al | I
g 3 JUBTTS | ﬁmﬁm 162 .m..ﬁ__ { W,
i 0 | 3 . , , \,r_ - _ s 1 _.“
i SR e | Tseazo | I
| | PUZ § gongang ?t o0 s _.g.awuﬁm f-tdey | - ucrgvw 180 { oprap | 3
u WLIENG e , — ] usTR | pud); | woeds i
;mc.., Bm s'rasmay | ﬁpa,oé mdmdw.:m a.o sﬂoﬂpmﬂaomom ~ me.n.Emm | nwsspomww Gmﬁ _ 1
| | 0 508 48 sivoy m__ _ _Em_ﬁ.uamm, Io _.mﬁ,.mﬁo.wpw@_ﬁ_o,.o_{ | “,
! : Eomams HST@-TH T ) B v S |
; ; B mmﬁdﬁuﬁﬁw OILL m de. HIO - SNONQL _mo ma?om& _M %_ﬂ m
TR , o ..J_ fi
| i¥3oggesrs g EIEVD | M ;
i O A : ) o Vo S Ll S S
: N M. |
| _ ! o
: . ' o ¢ _. ff\..__
L{\ : . A .o!-\.

;_.
!
J
:
1
]
t
[}
£
i
t
i

i
J

S e A T T e



TIEE L e L T B - e e

} sl ﬁ T - = = e = = ¥ ] “
) L Lo . 5 . i
v Ay _ | . , . - : ; . _ 2 B sl | _ _ ~
A Tc. _,_Jm L__ Ee T, Y, et et My, T SaaeEs e a2 4 s e A Y e poowgmer  aflvewd owE Sy - Dt SR WD Vs i\_ el _ A o i eae
i ' i ' . ; : . _ |
_ _
!

o

qu. 1 m 3 | W

N ' .m_ V 1 , ___.

: N POJOU SSTMIOYLO SEOTUR S0Fpd Y J0J omweg <. PoPFOTXOJBM SBM 00BIINS uUSLIOedg I , %

’ ! i i 4 i &l o ; : ; i i : ; i Y { 1. A
_

g }i . 4uSTIsS . ABITS . 009 . STE i85 | e
2 | ejozepon WPTTLS | €09 | | ) ey |
s 240I0DPON . FUSTTS _ #9@ LTI

ey T )
Pup STy S e T

=

quepungy | queprmey | oed | L @l
juspmagy ¢ p f ) uBpungy |  g69 i | 7

G
Gt gt

b : guveungy - & () juspuiqy vee | <7 i

! i " w . _ u i 4 e |

_ k m— V ———— e RSN i R i}
i\ i ; qispungY | eabo *preuopn spom S m :

quIepungy U} 2409 L@Haaov PO |
. guepungy (| .. : pnm@ggpa !

S
<HQ 0

¥ ‘g 2 quepungy |, A*v Jwts | | 4G | X m“" : :
- e 2 guepungy - i) eado a8 oW |  gig | : Ay ; 4 u
o I Ih 2 guepnmaT - y) A0 eqang £l | A7 g} % R | ;
4 o i : ' m 5 ¢
RIE “ i

N . ¥ iR -

1 . A

oo
- ié&za- |
e
§

3
it

,epmao@Oﬁ o obca TRTgIe .doSiw 09g veg. 2 1 _.” { i

09BIODON 1 2400 ﬁdq@mﬂm SPOW | €S - , I T = S _ .

, _ %pwno@oz .| ‘waoo TETRTEQ rvOR | veg | of (. B’ |

i g N . k} A = : . N

T 1 mmmw@ AU D D A YT N 1
o DUE mbammanm {40, =030% 1 _ _vemmanm ‘nﬁwmom ﬁompcﬂwﬂmoa
* |#oBzrag B} P ol . | ‘uste | |

BOINO%, U

i i .~_.. »‘ N_ |
A ¥ 2

a2 oeo

e

ik , p:eam,mﬁmqsm mo o mw&v@mg | =Td50640 1
v . o ! o o .
_ s} omw:pm;mﬁﬁoﬁ 9 u sﬂo%mm %o_mﬁamowpﬂﬁOO ) . R |

1 | : ¥ i ' ! ' B

wqﬂpﬁm oﬂmwan

T

‘ . .. - _ =
) . ._ _ : . B . mmomamﬁ MmHQsHmaﬁmg

S 4%HEWQ uHamdqm zo dbwzbh mo maromw
I ¥ §obus | C 2 mew

ST} P NI T AR TIS £ SCARE g S -y AU
‘ '

————i 8
<
-

el e S i
vl

| _ R :
; | s, _ f L 5 .
1 b ] . i ! 1o
L a0 K g i 5 S 4 h {
; },ﬂ: = ' Lu Yy \ ,
| N > X
¥ | 0 k 3 A .
NP . T . S s [ T T P VP N L ] B T P L R TR L et T MY 4




ST L iy ot v e — - _A_ v ,. m _ 4_ aecy ,w_1 - ..._ .~_v -n . - .... ”"w m e e + ) . 5 ¢_ .
. o e[ s _
1 w _ ! i [ _ i , [
4 o - = i . v — e - ,;-.f = .‘._,.. a, i = -~ -.,:; Snieodi - = i o
j _ | I
.oo.wog_mmﬂaﬁmﬁo mamﬂg mom.@m v .Ho% suBg =, ,ﬂmm_m_ug u_pés mw: ooﬁhﬁm mmﬁu_mmm - . _ .
M, .“. oo T ) ’ _ § o .a. _ . hﬁn [t Q H “
. : _ “ : _ m I i e k < 1 oo '
L M ' i i ] i s ! 4 t.. 3
” | . | TN i | _
i [} | I | 0 | Y _ ;
hp _ . ; L S NP & i e b b
N I oz 7. | 1YSTT 1 (x) 9 TG | 1A ; i e ) ) . i
) G 0 P ' o ' s R w NN C_W@ i ma _.“
Hi g 2.1 ._pqu@oz e s Y 22 m ! par| | _ ook
1 . I S * w wdm - { s #ﬁmwm._mm 1 Tv9 | aT# o [ t
& m_;m _ __ m . 2 it _o.«_mmo@cz N | ‘ | ) _H o “*. e B
] : | 2 2% oyezovolr - | rnw waqmm ! ﬁwm o | |
1| 2 2 0| ogezopon 1 Mt WWSTTE et B
o | SR S i} ol B} e _ - I 1]
SR & 1 2y £4B0 00N “ ﬁmﬁm ‘ g i Lo
d ] m ; ,,M O | m“rmmo.@cz mc nnwuma m_EHQSoo R _M i Igd | m _ i
1 j ¢ 1 %3 cARTOROR () 4u8TEs v o | g
o - = = P =0 = = i <o | L
(R g O JUBTLS () Zm:m 019 OT R | ]
RO I A %mm emme | o | bl
o S S TR, o VL £ ﬂm _ ; Tl ; v
e e = ; - s RS i ,, ot P e ) ; ;
B | R eoerang| v 508D B . | A
o o jesezand T U} R : e %m.qﬁ”ﬁ tsTD. ,noﬁw mﬁmoe_ ovean | . | ;
1 mﬂﬂdm Samasz" _ .&p;onw mﬁm_ﬁﬁ .Ho ﬁ.qpmzcmoﬂ | = _*om ..H@.Hgo Hdzms 290dg ”
o - - e T e i - £ » 3 o
] * ol < o fic ;
: omm 1% sanoy m susw Q mo mﬁ_ﬁ;p Sqeo _ ) o
' , [ : . : A _ i
) “ 5 7 i i : D0 AN
i ; n ) : g | i)
P ‘ ﬁ Em;..r_g HSIQ-T TezEa) i : | }
- | | SESVANTT OISSYII NO SQDNAE 0 | Wt v N AP
o~ g . B ¥ ' ¢
-G 30TE RS . g wiEvE __ o ;
| y - ¢
| ' . _ ! ! ﬁ _m
P y o s ; s k __
| | | ! | j |
- e - - - -~ e s - e — e e R e i i P BEY B N ~- P | I




R e L

¢

§
_h
;

e B i e e ) i e

1 e1qiadeosng

. gegeNE |

_ L ~ . . i | . ' e - b
" AN 5T R T ST 7 T i | 4
, o - I | . o . | :
] = M ___ i . ’ ! . ) f
. ‘ i B e Ay e P .
£ - S - = N ! - f Yoa s ST .r_; s } BRI L # PN S 12 LTI PR L P Tal 0 w
1 b .
! 1
1 ’ f N / t
' 1 T 1
. ! Y | _.% .
> ~ o N o :_\n ' . o m
- . 5 o = - = = e T G 13 S = aé a5 g m
I . :
v ! B ) . K . “
[ . T . B
\ : i i | g o s
- ! y 1 cl] e s [ . 5 T
5 e . kil ‘o
k i

e gt

- S e - = R— ,.. 3 Iy : \D_
| je2gise jasurdung | 1 e | | @ k
I _ mﬁ.mﬁs,m S ; ! ; i k ] “
; ; S O ==t 5 4 L,h m & o S M..L‘ . .._< 1 "
etazadeosns legzalszs groutdumd | TR T IT T T ea-fixx | et | e |
,,D.wg_m R i “ TN IR . N .
=) “a... e, . x . 1 5 4 o .,..._ - == 5 .. P P .rx N.. .“- ..i.n SrENN .d N M . = ~ . u 3
ogwwmmwmsm zeeiz8e | owwmwwmwms t iz e ,_Mw, TIT Md=XXX | _m.mm | a-mddy | :
1 . . fnn . 0 ot | __.
N egwwwmmms 22818838 owwwwwwmmé BEEITTT NXXX mz - e i
,.__ U P _ » ) _ ' : . .,_ i nf ,_
I T & B PR BT Sui |
, } @.mn.ﬂpmmoms ilgegleee _ ac.«pm sosug | zamlee e} 9T4ND e | med | |
_N ¥ snfung “ r> =", m.pmas a ! Ty _ o i “
[ otaradecsng | % 5 516 # 5 | otaradeosns | 535 (# % % | |  Wr e | et i L
f  snBunyg _ sngung S : - . ) g
eparadeosng. " g 231823 etqrydeosns | g3 B 13 3 3 (o NED i3] dEd | 3
sifung | 1 _ sngungd ; | oo S , : M ;
% CETY T NI RN BT Ty P T S R IR ‘ :
el e s alaes| e lesplene | stemsr  vek| wmei| |
i . , aan |1 suresmn o R . : _ﬂ i ,. [
, syt . | | DUOD ] puedufn : _nnouh L_ﬂﬁq,ooﬁ.a | ; _
eousgstsey | P POUBYS so1 _ oougq | . R | !
1 _wsmam& : - mm_mﬁwm L : woT3EUTTe ¢ epBay | i
, o ;waﬁpmm o.?ﬁoas.z 4 wﬁﬁmm oﬁmmﬁpz_ ! ptts { *zeds | B} :
| ﬁzgw mm@m EE., .,uoﬁ%a h,....ng nﬁ&mw oo a_m.ﬁw " AR ﬂa% mo | |
! i . .....f. Loy “ ._ = _ - _.“ i = - =
| \
. _ (COHIAN HSIT»I¥iHd) # w
| o SELYNINTT OTISYId 40 HONYISISHY 30DNOS -
¢ 30 % aeeug B . | .
- _ g WIAE _ ; "
i e - i = = A plrid ey a. ‘L
N R ‘ - B o
,_ w_ ! _ _ f _ A
' _ _-__ ' w
_%..




- RO

L4,

PR

=

B = a0 G

RSP S

It
1
f
i

37q73deseng
sndun g

mnawpmmcmﬁn
snun g

o] ves @t
i | _

aﬁpﬁpgwemﬁm
% shduag

Y'eeg

“eTaradeosns

mﬂwnam

| m

_ 1 mﬂwﬁﬁm

etqisdoosns

238322

mﬁnﬂammoms
- mamQﬂm

2| o dd

oﬂumpmﬂwmﬁm
eAT3TINg

aaaunamﬁsm

5 .b-a.v.“.u_

Tetatadessns

zgz2lzze

_mﬁnwaQMuwﬁw

- oeg

: mﬂmﬁnm_ : 1 _- sngun g m . ;
__oapaammomam lzzazlzzsa | w.nﬂgaoomsm lzzzl zea| eo-xxx g [d-Had

| snBuma || © o} swdung 1 ¢} . o __

[ 57013000508 | » # ol o 6 o | PTAT339950S | s o 5| o 5 o S e
-y lsaejece | MR 228} m 2 F=XYX gy | d=0g

nswnsm

{ aapﬁpmoomzm_

e NINme

J.FHHHHWJ%

o
P

| stajadedses -

hﬁwﬁﬁm

v m g1

4

o

mugmpMHm@m
| snfung

puog

Lh.

puoouq

i mﬁwnﬁm

moﬁmpmmmem

:@wou Jﬁooﬂb

_msﬁwmm ﬂaoaaz_

go«umawﬁw g_

w T _.

opBap |

|

'

_maﬁuwm oﬁpmaﬁzm i pus | swads |
_ e JoangoEFau i o
&pao&m mwvm ﬁcm momh&ﬁm mam@ fpaoas coﬁwkﬁm Co " :
A ) ]

- [ T - T = e \ ¥ = = T Ceos TR il e
' = 1
! i ¥ !
1
1 ~ . i
5 g : R R et e o SR S R Y
L€ B - P R TR . i 5 o S B0 T a0 e e 6 A
{
\
' . . . W
| ' ' : !
! 5 I i - o3
i1 . . . _ . = -
= 2 e i = e e s 7 .
= H L
1 )

(Q0BIM HSTQ=THIRd) - | S

“_x,,r_ - _ ) | |
ﬁ_, _ : ’ A B@Hﬂﬂﬁ QDUZDm _ :

SELNINYT DIISVIA0 O N
¢ R L _ ﬁ B o w I
¢ 30 & 3o0uS | N : . | L
_ ; : | @aaﬁa | o g " ~
% i o _ | LRI S o
o e N Bl et ..‘ - = = oo . o T - . : .,.
ﬁ P _ . \
I | R T . T ,
J ! ,ﬁ ~ ﬁ ] ! ) .(. q —
; | - ! e e e e e o e




) I : e - - PSS — e s i o S i S : i e e - Funm sl e L e
N N A -t e = = e S R R e R e T T ._ ST ._. 5 i . - H
S | . ! - - . R . 1 ; b
: X . i ; y
R £ ). i !
' LS [ ! . R B
~ . ; Y L Wt ’ g ».mm ?
1te __ﬁu.. e AT A ek e g ' 1 - v o - = arn ..“: B TR . T R B TR PR S TR S [ R 1 R 1T R SRR RUR R S um_ ! . m .

[ | ' 1 _ 1 i
N . = ! . ! i [
N Cy ! _ ¥ _ ; ‘

| b Ly _ ! .,
= i . t
¢ [ e — i o . ey i ~ :

ﬂnﬁuamoumrﬁ __ : g I | erqisdeosng | w5l o2 2 SN
mﬁwﬁmm s S g% sugung . T

: [ ,w.mn.wuﬂmomﬁn [ A e b aﬂﬂﬂp@.oowﬁm; Vo wal e oot || duve cdzzl ,a_ .
©o] T namgs | 2eeleza| TGS dzzel teel | doa | oW f e | SO

g

fwry
[nv]
o
W
o2
N
2]
=
o , —— 49
] =i
S
3]
=
3

~STatideoshs -, e e e
mﬁm.s..

(Y]
o

am@w_ﬁm%%Wm.aON;wmm o whoetkf et | oo
! I

_
Y
_

.} STATIACOSNT | 5 om | o e | OTATIIOOMS . | o 5 5w 1T desy © grall . enes I
sudung i 8 _mm,_m ¢'% snBung - | g2 m : ¢ 1y it Lt i i

" [ vramideosns | 5 9| vee| otameeosms | yy5| peoe| | @ sA| om |, [ . 1

suSung _ i sn8ung : e e i A : | B .

@..Hi J.QQO Wﬂﬂ He ; M L e o f GHDHQ.Q@OQ.U.@ | ol A 3! o ] __ 83 | . | _ _ i

R m.n_.wgmm 4 e @ e &. L m.n._.w.nﬂn_-am . 1R ; » K | | L TR e __ R -

,_ 1 @.H;.m.q_.nmmom.ﬁ.ﬂ e ] s M ._Oﬂﬂ.ﬂﬂngw.ﬁﬁ '_...., Tl . i
w.rwnz,m _nwﬂ_@r.m T enSung leg8) 2238

i

XY _m“.%m.__ bl A

[
Ill_-l!..lllla._ll.l.!.lnll.l. s e
st e j.lill[l.!uil..l! "

maﬂ.mpaqm“ﬂ n.. T
gl o o oW _
JI8aNG0B o:&aa ) el | { + L2

I
_
w
|
” ,_,, - — ..,_ - st : | ,. : | | | _ | . ]
.
|
}

st
I 3

T St ﬁiﬂiﬁﬁﬁ T lnlxﬂnu : ;
" puoel asauﬂpw_. s .__Eoo i vﬂaoqm..
oum.,:. s .mmhon 1 : | 8oduB3SIHOY.

mgwﬂﬂm g 4 wnﬂpwﬁ :ﬁagﬁsaq mﬁ._wﬂzm .m o wﬂ.m,_rmm o.“.neasm _.

npssam mmﬁm é.nm. moa.wnu.w A L b._..me ﬁuao&u @u_m,w,ﬁz_ .

'
1

_ Scmc I QmoEsHmP ay. . .
: _ SH p&.ﬁ._i_m oHaw%E A6 - m,o ﬂmmeqm‘ AONNA _ ; [ |
' sspinsaiion _ _ _ _ [ : oy . \
§3C gesas o - N :

e A W mn s M e bt ——
. = N

. . S = _ f
o T E - i . 3 ) d
v 5
- " ! t = I
o : : : Do j
: ] . A L , G
k - 5 < | 1 b _
; fl _
; ! . . bae |
T e .
| i ‘ e N . ._ A o7 1
. d . R ' :
= v | ] . twer B [ N
- t S N “ I » N IPPEE R



) — U TE . el
P L T ¢ p— % y -
TR T e e e R = - G- 5 E a " R : R e T

1 o 3 . ~ - e

5 e T e R FECEE --

- o o 7 gommery ef Gbservevions 020 T T 7 |

S - g

- Swifece Growth Aleme - . I / |

S . The following samples showed traces of growth on |
- 4. el eix veplleates: . . . b T

. £ lsnufasturer

-

e T s - T ey T e . -

#8 -2 NPG | P

 Desigmation  grade R

iy . _:Tha_foilow;ng,gampies showed traces of growth on . :

the three unconditioned replicates but slighc growth-on the | !

|  three conditioned replicates: -
. - . Menuf Q»_,G‘buf!éf _ Designation _Grads ~ -
oo e oo o oem |

- The following samples showsd slight or moderate

|  srowth on all six replicates: - : |

T Mahufaoturer

veyignegion . Gragde . | N

| #5 B - XX = - PBG _ ;
#5- XXKX-P PBE=P

-8 CEN _®e v

! #8 IBN~18 . _ . _ - 7EE L | ;

‘ #11 21,\5 PEE T M
e #a" - = LR LTSS sspieor e o : .. =

)
1
t

i

1
|
|
[P A VPSP RN S ¢

8
& 'h):
1Y)
! i
(]

g <
S— = ——— S — —_——— e B3
I
1
]
- - — e B = sy i = e - E ma {
e = = _——— -« o oo PYI - —— = - — T —— e e
" — \
K N -
= » o .
. 5 ined 5 = faz, A S T 1
- S—- N - e Ry e - i = o e, e 5 - =
T A e w2 T R e e T e ———r VTN —r— e — o r— - s e o e e fieo 3 =
- - o7 = . - R S - - - B - . - - -— - - -
PR S 7 = )

- - — E L= = =5 - et




el A M = - e averend o . o T . - sy 4~
e S e e T e e e e S At S s = e T s T TR 1N — 2

- The follewing semple showed moderate gromth on the
ﬁhreé.ancc;diﬁiqhad roplicates and only troges of growth ob
'the three @oﬁgi%ioneézre icates;f»l" —
;Mgﬁﬁfa@tarar- -Dééiﬁﬁaﬁiegi - ggggg
_ f;e‘féllbﬁ&ngzgémﬁlés shame&-mndarate or aﬁdnéé;§ |
growth on 211 six replicatos. e 7 -
Amanq;équ.ﬁar_ | D68u9n35i95¥ﬁ - VwbgéﬂﬁéA_y_ -
o #5. ' ce-: o . ¥BM _

) LE-—UQQ' .

3

T
i

;ngrfqllowing.sample showad-éﬁunaant-gPQWth on all

=

oo

b

83X repl

Manufac@urer

Dééigngtion

#8 LIy  FBI

& numder f’f‘,hsn@ciman hed large water drons on.

the surface after the 21 av imuubation perlode

wevcgﬁﬂot sta ge the sign ificance of vuis wate’ to t“ fowth

0f' the ﬁungi oni the speW&men and ‘v;'e the ngm@fia raving.

‘mhgreigr.at this time we are,merely indicatin those replicates
which show such a water dirop. on tne surﬁace In

whene. nhis waterlogzina has taleh *_,-f$ chory mmelEn et gaged

guch cases

on the growth on the remainder of th surface whish is not

wetertoggéd.

L
0
gg
‘3

r "’Qm.w

o

s 3
e

b

Rt Sk e

51

S e

Eomar =

PR TR

-

lasn -

T s

o
i
Y

Y

sl s

B

2

ey L s e

-

Bt S S el



“rey » = o —
R 5 - SO S s
o _ N L - At tmviTeoan B L T » en
= o X y C ! - — Hetn O s —r e ewe g
: — £ = e R
I e e e e TR .
D - R
S o it
B N S e L ™ " g == -
4 g
} . Fim
i il
- L B
- [ !

- - S{s faea nsm m&ge Gf*cwth I - oAen e e

;L: 5 ) B> = L } . - i <
' ¢ 4

Txlq fellowmv sample showed tz'aee,s o sligb% g*'cwth

M —— .

[T T . S
- E S - ——— !A.w et R . ;é;, g0

L I en a3l s.cxr .ma»es: S el

Manuf‘actur'er ) Designat; 1on . . Grade ' - {

»rff> S Re —‘;_':i_r-‘_f? I, Il = - \_ ;‘}:',f_i’i - ’;‘2’*_:"“ SRS P
| . 7ne following sa"!ples “showent "siight growth on ali 1 R
. six repifcates: SRR -

Menufacturer Designation - Grade b ;
racy - e o " e AR R y .

S e B8 XXX=618 - PBE-P . B
. T T FFw=55- ST ETTT O @ - e - e R

#8 , : 1 S
#ll - - 210 i .FBG ) ’ oo

The followi.ng samples ahc*;i.fjé@ slight of moderate R R

growth on all six replicates:

Iesd

Mapufectuper | Designation Grade | -
P CoE PR | FER
#8 ' - YN8 T NFG T T

. N - #8 XXN=23 SR PRG b I
R .. #8 L : CXXXePN - PBE-p | ;

o ] , ;
B - S "#28 © LENeks - O © "BBE T Y-t b
i ] - :

11 215

- - #18 | NS TN R
. ' - #IT 300 PRG ¥ |

i The follo'ving samples shewed moderate growth o ; SR
I a3 six repiicstes: - R
)i . 3 o L
. Meanufacturer Degignation
- ey i s e LT man e cmemee o
. tla 5 CE‘N’
o= e 7 B
@ . The following samples showed modorate op
- i growth op 21l six réplicates: - 1
| ' - ' -84 - - 7 7
- — - — - - s
. L o !
= e ] ﬂ...._? e ‘ = = e - = = s == .:. %_
S
———— & - SE - —" = ..._;7.;-‘- :‘ - ) e - - i
. s }
T T T T Y SR e e e e T e, s _.;_ SO L i . -




S " E e
» e — —“2: A, 7T T Tt e e e e
B . LN A\‘ - ~ - s S - v s
Ny »
5 ; _ Marnufacturer Nesignatisn Grade o
« ) «#-\i‘ ) . I‘ B o - = - o a s . O
#5 XXX P _PBE~P .
- . A e - " FBG - | .
- - - . #5  - e . LE5%4 FBI- ST S
) - #8 XAXN- ) " ¥BE !
. #8 CN=16 - FBli .
| . #15 , XIXP : PEE=P R
~ The following semples ghowed shundant growth on alil R
1 six vepiicates: 1 - P
Menufestures - ~ Dbssignabion Grade : |
; ) #5 o ca - - FBM P
S - - #8 EN- - e e FRT I
s | . ’
'&‘?' = - = - i |
- - 1 i
, - T : R
- . l‘ _ ~ - 3 - cEmm - ] —"
AT M . SRS - & - :; S : = i—,_' . _"‘”'—:’_‘ e R b o ,—’r Iﬁl
T ; B o . o i -
- —— - B A : 3
g I o f’ 7 ;‘1
S S - — o = I -~
A i e
@_ |- - - - % SRS
¥ s = £5 o b .
. e S T T - i P
— e ——. - = s e oo i, A i e e i -
) - P
. - Lo
S TSR T R T s e T e - B —.




PP — S @A%}% i A o e T b L

i == == B mm--w —\ T ‘_::
: - : <8 ; . ik
: i i - \
. 4 ) - N ey to
t-- —- . GTFLR ‘JIOQF’ Ra-.;l:\._ NG IO _ : . N
S DR ; ORATIHE-CEUS0D _::i.':_:.“'::;:::-,UIT‘—MMQT_CP@«“- S SR
! - : = . - - .-s‘- ) ) -z.'
| B - — 5 N Z;: = T
J' _ = . “ iy - - . g o= J - - 5 =" i i
| -y - -+ Tirst sassignment under the hesadis ng of 5 *her Werl™ .} 7 T
| S . T ) _ ) B N 1 . i
! 1 relating to detéricratlon ceured Ty fungl and mci—éture hes 1
i been the Iaberatory rhscel on somé experimentel veralshes 1 o
t prepared vy Wes :{nc'ho' se EL fex("ﬁ-‘ﬁ"ﬂ‘ Ci;iv;@r‘.t-.*;i;gno These vars - -y R
| ' oy " SR | I
* nighes ars a part of the Navy -Wegtinghouse Tropical zatlon ; [
. t
Program. (Ref nee Rele=Bax4 ') ia g:o:méc witn cofl Fm - - - -
) IR ¢ S
4 g
being exxa'}.uafa.ec_z i_—‘:or yariste properiies :lncl uding: drying S : .
9 B i
electric stren gity, flarmability, 3 T NEE
time, ca or, Srengih; farmabil ’il-v adhesion and !
= reststanse %o salt waten, funglsiatic effectiveneqs aad ok '; I
] € € B hOdte . SRlig i) g :
L T o T R o e, - B Iy =
fluerescancés The results of this evalraation are being | L
;1"_@1303"?655 in e separaic specisl repo ___1°t ‘Lu the Bureau of P
grdnances | . +
U8 o g
‘ . —— = IR TSR SR |
| - o L _ b T i O
) E e ho ) 2 = - - ) = - - ' \ : == -:_'L
- ) - - T T Ermee e T e e A =
? - - _ . i P )
= 1 9 _ | S |
, 1 L. t
1 B T - - I e
A §
. . ! |
~ = : S - R . i ; . A
= ) x i ;:';
; : - T 1 - ,‘ '\E‘"
S i! o= . ; k!
L : =
\:” — o i ;
) - 26 = i 2
- g P
- . - . x5 e - ,_:"; b t
s e S - T - c
) — - §
. - — o . R i
TTEEET P o U ) N G e e e et Pty e - IR ot =il e .




	0001
	0002
	0003
	0004
	0005
	0006
	0007
	0008
	0009
	0010
	0011
	0012
	0013
	0014
	0015
	0016
	0017
	0018
	0019
	0020
	0021
	0022
	0023
	0024
	0025
	0026
	0027
	0028
	0029
	0030

